Abstract. Direct benefits to females of choosing mates have recently been suggested to play a role in the evolution of female preferences even in non-resource-based mating systems. Direct benefits affect the fecundity or survival of females whereas females gain indirectly from being choosy by passing on good genes to offspring or by producing sons that are themselves more attractive to females. I investigated two potential direct benefits that females gain from being choosy in the lek-breeding painted reed frog, Hyperolius marmoratus broadleyi: assurance of fertilization and reduction in search costs. Males did not differ in their fertilization rates, indicating that choosy females did not benefit by gaining higher rates of fertilization. However, costs of mate searching were high due to predation risk by brown water snakes, Lycodonomorphus rufulus, at the breeding site. Small natural choruses were monitored using an acoustic localization technique based on the measurement of arrival time differences of a male's signal at an array of microphones. Females preferred males that were near to their release site and that called at high rates. These preferences were corroborated experimentally in two-choice arena trials and are consistent with the notion that females should reduce search time under high predatory pressure. Because sampling costs are high, females are selected to reduce search time and males are predicted to call so that females can locate them easily. High sampling costs also make direct selection on female preferences a plausible solution to the lek paradox.
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In species with non-resource-based mating systems, such as leks, both male-male competition (intra-sexual selection) and female choice (epigamic selection) can affect male mating success (Darwin 1871). Variance in male mating success is generally high in lekking species even though females receive no obvious resources or parental care from males. Since females are thought to receive only sperm from males, the costs of mate assessment (search time, predation risk, etc.) seem to outweigh the benefits. This apparent asymmetry in the costs and benefits of mate choice has been described as the lek paradox (Borgia 1979) . Despite recent evidence that sexual selection can maintain high levels of additive genetic variation and thus provide females with large enough genetic benefits (Pomiankowski & Møller 1995) , the principal factors responsible for the evolution of female preferences in lek mating systems remain controversial (Balmford & Read 1991; Kirkpatrick & Ryan 1991; Maynard Smith 1991; Turner 1995) .
Three, not mutually exclusive, hypotheses have been proposed to explain the evolution of female preferences in lek mating systems. The aim of these hypotheses is to explain the kinds of benefits females receive to offset the costs of mate choice. The traditional view is that benefits are obtained either through (1) indirect selection on the acquisition of good genes (e.g. Zahavi 1975; Hamilton & Zuk 1982) or alternatively through (2) indirect selection via a Fisherian runaway process (Fisher 1930) . More recently, (3) direct benefits have been suggested to compensate females for costs incurred (Reynolds & Gross 1990; Kirkpatrick & Ryan 1991) . In the latter case, selection acts directly on preferences via female survival or number of offspring produced, not through indirect (genetic) benefits. Such direct benefits include assurance of fertilization, reduced social interference, reduced risk of predation and reduced risk of contracting diseases. An increasing
